INTRODUCTION {#sec1-1}
============

Oral lichen planus, oral lichenoid reaction (OLR) and oral lichenoid dysplasia (OLD) are three different entities with close resemblance in clinical and histological appearance but differ in etiology, pathogenesis and biological behavior.

Many lesions may be remarkably similar to oral lichen planus clinically and yet have significant histologic differences. However, lesional distribution, concurrent skin involvement, similar but unique light microscopic findings help in discriminating oral lichen planus from other oral lichenoid lesions.\[[@ref1]\]

The clinical criteria include the bilateral presence of symmetrical lesions and white reticular lesions. The lesions may be atrophic, erosive, bullous or manifest in the form of plaque, appearing along with reticular lesions in a given area of the oral cavity. The histological criteria include the existence of a band of lymphocytic inflammatory infiltrate in the subepithelial connective tissue, hydropic degeneration of the basal layer and the absence of epithelial dysplasia. If both criteria are met, it is considered a typical lichen planus\[[@ref2][@ref3][@ref4]\] \[[Figure 1](#F1){ref-type="fig"}\].

![Photomicrograph of oral lichen planus (H&E, ×10)](JOMFP-21-454-g001){#F1}

The occurrence of lesions having clinical and histopathological features of lichen planus, but apparently induced by drugs, has been recognized for some time. A significant number of them may be associated with metal restorations. The oral lesions that mimic the classical type of lichen planus have been described as OLR. There is as yet no specific test for OLR, although resolution on withdrawal and recurrence on reexposure to the drug is probably diagnostic.\[[@ref5]\] The histopathological confirmation of a lichenoid reaction is difficult if not possible. The subepithelial infiltrate however is not band like in appearance as in LP but instead extends more deeply into the underlying connective tissue. It has been suggested that the presence of a mixed subepithelial infiltrate, in contrast to the strict lymphohistocytic infiltrate that defines OLP, and a deeper more diffuse distribution within the lamina propria and superficial submucosa is as marker of a drug related lichenoid oral lesions\[[@ref5]\] \[[Figure 2](#F2){ref-type="fig"}\].

![Photomicrograph of oral lichenoid reaction (H&E, ×10)](JOMFP-21-454-g002){#F2}

Epithelial maturational disturbance with cellular aberrations that range from mild atypia to frank dysplasia, which is recognized in a lichenoid lesion, has been categorized as a separate entity by Krutchkoff and Eisenberg in 1985 and termed it as OLD.\[[@ref6]\] In any oral lichenoid lesions whether reactive or dysplastic, the presence of localized mononuclear cell infiltration within the superficial lamina propria merely indicates cellular immune recognition of antigenically altered epithelium. Such alterations occur in response to many different insults that indicate physical trauma, the action of chemicals, drugs, food and microorganisms.\[[@ref7]\]

The crucial determinant that allows separation of OLD from OLP is the addictive presence in the former of dysplastic features within the overlying epithelium. Such features are often subtle and include increased nuclear size, usually manifested by increased nuclear--cytoplasmic ratio, nuclear pleomorphism, nuclear hyperchromasia, disturbed or disorderly maturation, lack of cellular cohesion, often manifested by marked intercellular edema, increased or abnormal mitosis and blunt club shaped or "tear-- drop-" shaped rete pegs \[[Figure 3](#F3){ref-type="fig"}\]. The presence of any two or more of these features in an otherwise lichenoid lesion mandates separate consideration and is sufficient to rule out a diagnosis of an unembellished LP regardless of the form or character or coincident lichenoid features.\[[@ref6]\] Review of many cases and much histologic material has led to the conclusion that OLD is fundamentally a precancerous process with lichenoid features.\[[@ref4]\]

![Photomicrograph of oral lichenoid dysplasia (H&E, ×10)](JOMFP-21-454-g003){#F3}

MATERIALS AND METHODS {#sec1-2}
=====================

Total of 40 biopsies were studied; biopsies were obtained from the patients visiting various departments of Yenepoya Dental College Mangalore. Tissue sections were prepared from fresh biopsies obtained and also from the formalin-fixed and paraffin-embedded wax blocks from archives of the Department of Oral Pathology, Yenepoya Dental College and Hospital.

The sections were divided as follows:

Study group: OLP -- 10 cases, OLR -- 10 cases and OLD -- 10 casesControl group: 10 biopsies were obtained from gingiva of uninfected impacted third molar extraction.

Two sets of sections each of 4-micron thickness were prepared; one set of the sections was stained by Harry\'s hematoxylin and eosin, which is used for routine diagnosis. Another set of sections were stained by the silver staining techniques for nucleolar organizer regions as given by Plonton D *et al*. 1986\[[@ref8]\] with slight modification of the incubation temperature (from the usual 20°C--40°C). The sections were dewaxed in xylene for about 3--5 min and then rehydrated through decreasing grades of ethanol (all dilutions of ethanol were made in deionized water) followed by thorough washing in running deionized water for 8--10 min.

The sections were then stained with freshly prepared silver colloidal solution (1 part by volume of 2% gelatin in 1% formic acid and two parts by volume of 50% aqueous silver nitrate solution) in a closed Coplin jar for 35 min at room temperature, while ensuring that a dark environment was maintained throughout the reaction time. The silver colloidal solution was washed with double distilled ionized water. The sections were then treated with 5% sodium thiosulfate for 5 min and washed in double distilled deionized water, dehydrated through increasing grades of alcohol, cleared in xylene and mounted. In all sections, (AgNORs) were distinctly visible as black "dots" or "blebs" of varying sizes in the brown-stained nucleus on a pale-yellow background of the cells \[Figures [4](#F4){ref-type="fig"}--[6](#F6){ref-type="fig"}\]. In each of the section, 100 individual cells were examined from the representative areas of the epithelium. The methodological and systemic quantification of AgNORs was carried out using oil immersion objective (×100). In each section, 100 cells were examined from representative areas of epithelium. The total number of AgNORs were counted as per the standardized procedure recommended by Smith and Crocker *et al*.\[[@ref9]\] The results thus obtained by the above method were subjected to statistical analysis for obtaining significant value (*P* value) using students *t*-test.

![Photomicrograph showing argyrophilic nucleolar organizer regions in oral lichen planus (silver stain, ×100)](JOMFP-21-454-g004){#F4}

![Photomicrograph showing argyrophilic nucleolar organizer regions in oral lichenoid reaction](JOMFP-21-454-g005){#F5}

![Photomicrograph showing argyrophilic nucleolar organizer regions in oral lichenoid dysplasia](JOMFP-21-454-g006){#F6}

RESULTS {#sec1-3}
=======

The sample comprised each 10 cases of OLP, OLR and OLD as study group and 10 normal mucosal biopsies constituted the control group.

In a total of 10 OLP patients, 7 were males and 3 were females with a ratio of 2.3:1. The age ranged from 18 to 56 years for males with a mean of 30.4 years and 35--56 years for females with a mean of 38.3 years \[[Table 1](#T1){ref-type="table"}\].

###### 

Age and sex distribution of OLP, OLR & OLD

![](JOMFP-21-454-g007)

The total AgNOR count in OLP patients ranged from 2.18 to 2.41 with a mean count of 2.272 ± 0.09 (standard deviation \[SD\]). In the control group, AgNOR count ranged from 2.11 to 2.25 with a mean of 2.20 ± 0.0485 (SD). When these two groups were compared, the results were statistically highly significant (*P* = 0.022) \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\].

###### 

Mean range, mean count and standard deviation of AgNORs count in OLP, OLR OLD & control group. SD (standard deviation)
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###### 

Student "*t*" test and "*p*" value of OLP, OLR, OLD & control group

![](JOMFP-21-454-g009)

In a total of 10 OLR patients, the age ranged from 25 to 52 years for males with a mean of 45.2 years and 40--50 years for females with a mean of 36.3 years and the male: female ratio of 1:1. \[[Table 1](#T1){ref-type="table"}\]. The total AgNOR count in OLR ranged from 2.23 to 2.37 with a mean count of 2.27 ± 0.073 (SD). When mean AgNOR count of OLR was compared with control group the results were statistically significant (*P* = 0.012) and when compared to OLP it was nonsignificant (*P* = 0.081) \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\].

In a total of 10 OLD patients, 7 were males and 3 were females with a ratio of 2.3:1. The age ranged from 20 to 49 years for males with a mean of 35.7 years and 30--37 years for females with a mean of 33.6 years \[[Table 1](#T1){ref-type="table"}\]. The total AgNOR count in OLD patients ranged from 2.33 to 2.45 with a mean count of 2.388 ± 0.043 (SD). When the mean AgNOR count of OLD is compared with the control group, the results showed very high significant value (*P* = 0.001), and when compared to OLP (*P* = 0.002) and OLR (*P* = 0.003), the results showed statistically highly significant \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\].

DISCUSSION {#sec1-4}
==========

Since the time of Kaposi\[[@ref10]\] and Wickham\[[@ref11]\] in the late 1800s, lichen planus has been recognized as a chronic mucocutaneous inflammatory condition. Although the cause of lichen planus remains unknown, a cell-mediated immune response is suspected.

Clinically, lichenoid lesions presumed to be oral lichen planus were found by studying the biopsy specimens to represent other condition, which include atypical lichenoid stomatitis and dysplasia.

Review of many cases and much histologic material has led to the conclusion that OLD is fundamentally a precancerous process with lichenoid features. It is related to oral lichen planus and other benign lichenoid conditions only in so far as superficial resemblance is concerned. It looks like oral lichen planus both clinically and histologically. The finding that OLD and OLR are frequently confused with oral lichen planus serves as a reasonable explanation for further study.

The early stages in the development of dysplasia can be detected by various advanced diagnostic methods. Cell proliferation markers such as labeling index, 5-bromo-2'-deoxyuridine, flow cytometry, image cytometry, PCNA and Ki-67 are widely used to evaluate the malignant potential of the lesions. Silver stainable AgNORs is one such method used as a proliferative marker.

The NORs are loops of DNA found in the nucleolus, which are thought to encode for ribosomal RNA. The nonhistone nucleoproteins associated with NORs can be identified by silver staining (AgNORs).\[[@ref8]\] The quantitative and qualitative analysis of AgNORs had been carried out in different lesions and significant changes have been observed in benign and malignant lesions.\[[@ref12][@ref13][@ref14]\] The increase in the total number of AgNORs in dysplasia and carcinoma has already been established in several studies.\[[@ref13][@ref15]\]

The present study was carried out in 10 cases of OLP comprising of both male and female patients with an age range of 18--56 years for males and 35--56 years for females with a male: female ratio of 2.3:1. In 10 cases of OLR, an age ranged 25--52 years for males and 40--50 years for females with a male: female ratio of 1:1. In 10 cases of OLD, an age ranged 20--49 years for males and 30--37 years for females with a male:female ratio of 2.3:1 and 10 sections of normal gingiva as control.

The quantitative estimation of AgNORs was carried out in the above cases. AgNOR counts for normal mucosa varied in different studies. Rajendra and Nair\[[@ref16]\] reported a range of 1.198--3.21 with a mean count of 2.50 ± 0.52 (SD), whereas Cabrini *et al*.\[[@ref14]\] reported as 2.95 ± 1.42 (SD). Ray *et al*.\[[@ref17]\] documented the mean AgNOR count in the basal and parabasal layer, lower spinous layer and upper spinous layer as 2.26 ± 0.52, 2.36 ± 0.6 and 1.93 ± 0.06, respectively. In the present study, the total AgNOR count of control group ranged from 2.11--2.25 with a mean count of 2.2 ± 0485 (SD). The interpretation of AgNOR count in highly structured cell populations with a rapid turnover in health, such as normal oral epithelium, may be a more complex process compared to tissues with stable cell populations.

The mean AgNOR count of oral lichen planus, OLR and OLD is 2.272 ± 0.09, 2.270 ± 0.073 and 2.388 ± 0.043, respectively \[Figures [1](#F1){ref-type="fig"}--[6](#F6){ref-type="fig"}\]. The substantial increase in the mean AgNORs has been observed in above-mentioned lichenoid lesions, when compared to that of control group and is statistically significant.

When AgNOR count of OLP and OLR was compared with control group, the results showed high significance (*P* = 0.022) and (*P* = 0.12). This indicated significant increase in the proliferative activity of epithelial cells in oral lichen planus and OLR, compared to control group. Under normal conditions, epithelial morphology is in part determined by the balance between cell proliferation and programmed cell death.\[[@ref18]\] The external and internal insults, such as inflammation, mechanical trauma and exposure to toxic agents, can in different ways affect the epithelial homeostasis.\[[@ref19]\] Varying degree of increased proliferation, apoptosis and expression of major histocompatibility complex class-II antigen, human leukocyte antigen-D related and decreased epithelial thickness have been observed in OLP as reported by various authors.\[[@ref20][@ref21][@ref22]\] Inflammatory mediators released from the cellular infiltrate may activate basal keratinocytes to become activated and hyperproliferate.\[[@ref23]\] Our study revealed that AgNOR count of OLP (2.272 ± 0.09) and OLR (2.27 ± 0.073), that are nearly similar and are not statistically significant (*P* = 0.81), may indicate that there is no much difference in the proliferative or mitotic activity of oral lichen planus and OLR.

The mean AgNOR count of OLD (2.388 ± 0.043) compared to that of oral lichen planus (2.272 ± 0.09) and OLR (2.27 ± 0.073) shows increase in AgNOR count and statistically highly significant (*P* = 0.002 and *P* = 0.003, respectively).

It was found that OLD statistically has very high significant value (*P* = 0.001) when compared to control group. The increase in number of AgNORs could be related to the proliferative activity of the dysplastic cells in OLD. Warnakulasuriya and Jhonson observed that the degree of dispersion or disaggregation of AgNORs largely accounted for the increased count of AgNORs found in some dysplastic and in neoplastic tissues.\[[@ref13]\] Dispersion of AgNORs over the nucleoplasm thus appears to be a hallmark of malignancy as described by several previous workers.\[[@ref15][@ref24][@ref25]\] AgNORs count will rise with increase in cell ploidy,\[[@ref26]\] with increased transcriptional activity and in states of active cell proliferation.\[[@ref24]\] The progression of an oral keratinocyte from metaplasia to dysplasia and eventually to neoplasia is a multistep process involving complex factors additional to increase in cell proliferation and aneuploidy-pathological processes for which AgNORs may be acting as a marker.\[[@ref24]\]

AgNOR count alone cannot be used to distinguish an individual dysplastic lesion or an individual carcinoma from a benign keratosis.\[[@ref24]\]

We need specific or definite criteria to separate oral lichen planus, OLR and OLD histologically. In the present study, the AgNOR technique was tried to find out whether this could be helpful in this direction. The results showed that OLD can be differentiated from other lichenoid lesions, but in case of oral lichen planus and OLR, the technique could not differentiate them, may be due similar rate of proliferative activity and also it could be due to small sample size. Further, more sensitive techniques such as image analysis can be explored in this direction so that oral lichen planus, OLR and OLD are distinguished easily.

CONCLUSION {#sec1-5}
==========

AgNOR count is an objective test, which has stronger biological basis for diagnosing epithelial dysplasia. It is easy to perform, inexpensive and is performed on biopsied specimen. However, this technique cannot differentiate OLP and OLR, as there is no much difference in the proliferative activity of cells in these two lesions. It is reasonable to suggest that all biopsy tissues from lichenoid lesions where dysplastic features are observed in routine histopathological sections should be additionally stained by silver technique to ascertain dysplastic status of the lesion.

Clinical significance {#sec2-1}
---------------------

Thus, the increase in number of AgNORs could be related to the proliferative activity of the cells in OLD. The evolution of normal to dysplasia to carcinoma is a slow process. The early stages in the development of dysplasia can be detected by various advanced diagnostic methods; AgNORs is one such method, which is used as a proliferative marker. This is an improved diagnostic parameter, which will help pathologists to formulate more definitive final histopathological diagnosis and will in turn facilitate the formulation of patient treatment and follow-up care by clinicians.
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